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RESULTS

ACTIVATED NK CELLS EXHIBIT MORE DYNAMIC MIGRATION, WHICH IS RELATED TO MODES OF MIGRATION
The average mean migration speed of the resting NK cells over the 8-h assay was 1.6 ± 0.6 µm/min, while it was 1.7 ± 0.7 µm/min for activated NK cells (p < 0.005). A histogram of mean migration speeds revealed substantial differences in the mean speeds of individual cells within subsets and that fast-migrating NK cells were more common in the activated subset ( Figure 1A ). We then set out to investigate if there were any detectable differences in the migration behavior of activated and resting NK cells. To this end, we applied a previously developed method to subdivide cell trajectories into three distinct modes of migration, i.e., TMAPs, directed migration, or random movement (21). Overall, a majority of NK cells spent considerable time in TMAPs with the average fractions of time 89% for resting and 71% for activated NK cells ( Figure 1B) . Strikingly, approximately 72% of resting NK cells spent between 90 and 100% of the assay in TMAPs compared to 38% for the activated NK cells ( Figure  1C ). Thus, a large fraction of the resting cells displayed low motility while activated NK cells were significantly more motile (p < 0.005).
Examining directionally persistent migration showed that all resting NK cells (with the exception of one cell) spent little time in directed migration (<40% of the time), while a few activated NK cells spent >40% of the assay in directed migration ( Figure 1D ). The average times spent in directed migration were 2% for resting NK cells and 12% for activated cells ( Figure  1B ). Thus, in this assay, resting NK cells almost completely lacked directionally persistent migration. The rest of the time, on average, 9% for resting NK cells and 17% for activated NK cells, was spent in random movement ( Figures 1B,E) . Analysis showed that differences between resting and activated cells in the fractions of time spent in different modes of migration were statistically significant (p < 0.005).
Next, we compared the mean migration speeds of cells in different modes of migration and, as expected, the average mean speeds in TMAPs were considerably lower, 1.7 ± 0.8 µm/min for resting and 1.7 ± 0.8 µm/min for IL-2-activated NK cells (p < 0.05) compared to other modes of migration. In directed migration, the average mean speeds were 3.0 ± 1.1 and 2.5 ± 0.7 µm/min for resting and activated NK cells, respectively (p < 0.005). The random movement periods had average mean speeds of 2.6 ± 1.1 µm/min for resting and 2.4 ± 1.0 µm/min for activated NK cells (n.s; p = 0.09, Figure S1 in Supplementary Material). Thus, resting NK cells had higher average mean speeds in both directed migration and random movement and, yet, had a lower overall average mean speed.
Taken together, the observed shift in the distribution of migration modes ( Figure  1B ) for resting and activated NK cells shows that IL-2 gives the NK cells a more migratory phenotype. This difference was reflected in a slight skewing of the distribution toward higher mean speeds for activated cells but even more pronounced when looking at transient migration behavior.
MOTILE SCANNING AND SPEED IN CONTACT
When in conjugation with target cells, resting and activated NK cells had comparable average mean speeds (1.5 ± 0.9 µm/min for resting NK cells and 1.6 ± 0.7 µm/min for activated NK cells, p < 0.005) ( Figure  4A ). The average speed in attachment was slightly higher (1.6 ± 0.8 µm/min for resting NK cells and 1.7 ± 0.9 µm/min for activated NK cells) consistent with a more migratory morphology ( Figure 4B ). During attachment periods, in particular for activated NK cells, it was occasionally observed that NK cells dragged target cells along after termination of the conjugation phase (data not shown). While the difference in mean attachment speed was not statistically significant (p = 0.23), the difference in mean conjugation speed was p < 0.005. This could be explained by differences in the distribution of measured speeds, and indeed, some NK cells were observed to move at a considerable speed while in conjugation with target cells. 
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